Immunoultrastructural studies of human NK cells: II. Effector-target cell binding and phagocytosis.
The binding of NK cells to a target cell appears to be a necessary step for NK cell-mediated cytolysis. In this report, we demonstrated effector-target binding by immunoelectron microscopy by using monoclonal antibodies against NK cells (Leu-7, Leu-11a) and T-cell subsets (Leu-2a/T8, Leu-3a/T4). The surfaces of NK and K562 cells were characterized by antitransferrin receptor antibody and various lectins. In addition, the controversial phagocytic activity of NK cells was studied by incubation of peripheral blood mononuclear cells with opsonized Staphylococcus aureus and labeling with anti-Leu-7 or anti-Leu-11a antibody. Results showed that only Leu-11a+ cells displayed a broad cell-to-cell contact with the target by a shallow intercellular interdigitation of cytoplasmic projections, while Leu-7+, Leu-2a+, or Leu3a+ cells showed only a partial contact with target without interdigitation. The Leu-11a+ cells were frequently observed in small clusters and in close association with monocytes. Cluster formation and association with monocytes were not observed in other NK and T-cell immunophenotypes. In Leu-11a+ cells conjugated with target cells, membrane-bound granules, small vesicles, parallel tubular arrays, Golgi apparatus, endoplasmic reticulum, and small vacuoles were evident and concentrated toward the target. The surface of NK cells was intensely stained for glycoprotein by chromic acid-phosphotungstic acid, whereas target cells were not stained. Transferrin receptors were stained only on the surface of target cells. Only the lectins RCA and UEA labeled the surfaces of both NK and target cells. Phagocytic vacuoles containing cell debris or fragments and ingested bacteria were found in the cytoplasm of Leu-11a+ cells but not in Leu-7+ cells. NK cells were also found within the cytoplasm of K562 target cells. All these findings suggest that Leu-11a+ cells are the true functional NK cells involved in NK cell-mediated cytolysis, phagocytosis, and emperipolesis. Therefore, the NK cell is probably "a phagocyte in lymphocyte's clothing." The presence of peroxidase in the small vesicles of NK cells and endocytotic vesicles of target cells at the effector-target contact area indicates that cytolytic enzymes or factors derived from NK cells may be transported into the target by endocytosis.